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Test study and finite element analysis of bearing behavior of
large diameter overlength piles after grouting
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Abstract: Effects of grouting on the bearing behavior of bored pile are analyzed with the finite element method in accordance with
the test results of large diameter over length piles. According to the back-analysis results, shaft friction, modulus of deformation of

consolidation body in the base and modulus of soils are improved in different degrees ,modulus of deformation of soils along shafts

were improved 33 %-67 %; the average friction resistances are improved 30 %-40 %; which are satisfactory relatively.
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Table 1 Parameters of test piles
M5 HAY/m  BK/m MR T7 vk
S72 2.5 125 JeH, JE R
SZ3 2.5 106 JeH, JE R
SZ4 2.5 125 SEK, RS, TR

K2 EREISH

Table 2 Grouting construction parameters

N REVIR/ RS
e
SZ2 SZ3 SzZ4
IR/t 8.6 11 9
577 /MPa 7~8 6.5 5~7
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Fig.1 The principle of the self-balanced load test method
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Fig.2 The load-settlement relationship curves
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Table 3 Ultimate bearing capacities of piles and
their constitutions

BBk ks BESREHCD SO0 SRR
B R #Or B pribEefl EERL TR
/KN /kN /% /kN /%

S72 96481 14656 1519 81825 84.81
SZ3 96746 30761 31.8 65985 5843
HEIEHT 59638 8485 1423 51153 85.77

SzZ4
FE#J5 100538 33375 332 68533 66.8
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Fig.3 The hyperbolic potential flow function in the
meridian plane

0=0

Naﬂkine (e=1/2)

- Menetrey-Willan

W g=dn/3

S Mises( e =1)

Bl 4 = FETE KN Menétrey Al Willam F 3D %
Fig.4 Menétrey and Willam flow potential function
in the = plane

3.2 (HEER
3.2.1 BEISHY

THEL I A R VR GE R P 2 AR, 2 S 1
) FRIAFO 1 50 B A AR RIRE AR (K R g o % i3 X
2.5L, A0 FHL 10D, A s 2 [ 45 4R FA%
N Dy H%0 D BT, REELE 5. B
R A RIS, R e A [ 2 S
2 ES B R T G v e | B D i P
V4 ATV, RS . X RR I E
FEEAE Ny AR T RRET W . B
SRR R AR 2 WL 6,

POk, A= AMIEERITR 6 1RSSR
JG, MWUIITEIEHICR H 8 19 mAE SR TC.

L 225L

20D
@ ®
Es5 HEEREE

Fig.5 The diagrammatic sketch of calculation model
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Fig.6 The mesh of some calculation models
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Table 4 The parameters of soils

c/kPa #/() E/MPa Ko v

20 30 60 0.6 0.35
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Fig.7 The contrast of FEM results and static
load test results
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Fig.8 The contrast of FEM results and centrifugal
test results
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Fig.9 The contrast of calculation results and test results
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Fig.10 The relationship of calculation parameters and
objective function values
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Fig.11 The contrast of FEM results and test results of SZ4
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Fig.12 The contrast of FEM results and test results of SZ2
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Fig.13 The contrast of calculation results and test
results of SZ3

4 4 ik

(1) FRE 5 M — WA SZ4 RIS B
PR IR 25 R, RS i P4 e 2.93 1%,
P BE 3 15y 33.98 %, MR A $E 5 69 %, il
BH 38 1 AR BR A B LL ) 88 %o XK H
KR AT R 2R, AT E SRy, 38
AR = BEABE ) o

3 370—3 375.
HUANG Sheng-gen, GONG Wei-ming. Analysis of
bearing behavior of 1-stage super long-large diameter
testing piles in Su-Tong Bridge[J]. Chinese Journal of
Rock Mechanics and Engineering.2004, 23(19):
3 370—3 375.

(2] B, SKIWekE, WO 5 ISR RS FLETE M T A
HUEWFST[I). & 702, 2004, 25(2): 251—254.
HUANG Sheng-gen, ZHANG Xiao-wei, CAO Hui.
Mechanism study on bored cast-in-place piles with
post-grouting technology[J]. Rock and Seil Mechanics,
2004, 25(2): 251—254.

31 /M, FME, sRIbekh. IO EARHIHE M IR ORI

T AR ACEAHL, 2004, 21(5): 70—73.
HUANG Sheng-gen, WANG Hui, ZHANG Xiao-wei.
Study on the grouting effects of super long large diameter
bridge piles[J]. Journal of Highway and Transportation
Research and Development, 2004, 21(5): 70—73.

[4] Bruce D A. Enhancing the performance of large diameter
piles by grouting[J]. Grouting Engineering, 1985, (4):
9—15.

[5] Bruce D A. Enhancing the performance of large diameter
piles by grouting[J]. Grouting Engineering, 1985, (5):
11—19.

[6] Fleming W G K. The improvement of pile performance
by base grouting[J]. Proceeding Institution of Civil
Engineers, 1993, (8): 88—93.

(71 ZB4ER], SRS, kA, A5 B ACPETIRREIE ek
BR[T]. EILE AR, 2002, 23(1): 82—88.

GONG Wei-ming, DAI Guo-liang, JIANG Yong-sheng.
The theory and practice of self-balanced test[J]. The
Journal of Architecture Structure, 2002, 23(1): 82—88.
(8] JTJ024—85, AHHrsMILILA B I HVE[S].
[9]1 DB32/T291—1999, BEZRH ) A P IAH AILS].



